Acidic fibroblast growth factor receptor purified from bovine liver is a novel protein tyrosine kinase.
Acidic fibroblast growth factor (aFGF) receptor was purified from plasma membranes of bovine liver using Triton X-100 extraction, wheat germ lectin-Sepharose 4B gel affinity chromatography, and DEAE-cellulose anion-exchange chromatography. As previously reported for the aFGF receptor in murine fibroblasts (Huang, S. S., and Huang, J. S. (1986) J. Biol. Chem. 261, 9568-9571), the purified aFGF receptor was also found to be a 135-kDa glycoprotein which showed an intrinsic and ligand-stimulated autophosphorylation activity. The 32P-labeled aFGF receptor was specifically immunoprecipitated by anti-FGF receptor (anti-flg/bek/cek gene product) antiserum. In contrast to other growth factor receptors/protein tyrosine kinases, the protein tyrosine kinase activity (autophosphorylation) of the aFGF receptor was stimulated (approximately 1.5-fold) by low concentrations of Mn2+, Mg2+, and Ca2+ (optimal concentrations of approximately 0.1, approximately 0.1, and 1 microM, respectively) but inhibited by higher concentrations of Mn2+, Mg2+, Ca2+, and pyrophosphate (greater than or equal to 20, greater than or equal to 50, greater than or equal to 10, and greater than or equal to 100 microM, respectively). However, addition of Mn2+ and pyrophosphate at a ratio of 1:1 not only reversed the inhibitory effect but also enhanced the kinase activity about 3-4-fold. The apparent Km of ATP for intrinsic and ligand-stimulated protein kinase activity of the aFGF receptor was estimated to be 25 microM. The preferred exogenous substrates for the protein tyrosine kinase activity of the aFGF receptor were found to be myelin basic protein and histone. Poly-L-arginine, an inhibitor for aFGF binding to the receptor, appeared to stimulate the mitogenesis or cell growth of responsive cells by mimicking aFGF activity.